Background-Keratoprostheses (KPs) are
anchorage of the supporting element to eye tissues. However, the main complications are related to the eye's capability of extruding biomaterials only mechanically anchored but not biologically integrated, such as rigid KP supporting elements made of metal, plastic, ceramic,1-6 as well as hetero-, auto-, and homotissues (dentin, cartilage, bone).7-9 On the basis of previous studies, it can be stated that an ideal supporting element should fix the device without biological and mechanical adverse effects.8 10 11 With the aim of avoiding the (Figs 1 and 2 ).
On the basis of these results, we decided to implant our new KP in 20 eyes with bilateral corneal blindness not suitable for a corneal transplant.
Materials and methods
The KP is made of medical grade PMMA and of Sauvage filamentous Dacron fabric (nominal thickness 0-6 mm, mean water porosity 1-600 ml).
The weft of the Dacron tissue supporting element is fixed to a PMMA optical cylinder 5*4 mm long and 3-5 mm wide. The weft of the Dacron tissue is shown in Figure 3 and the assembled device and its nominal size are shown in Figures 4 and 5 A free buccal mucosal graft is dissected bearing in mind that once removed from the mouth, the mucosa shortens by one third in diameter. The buccal mucosa must also cover possible defects in the palpebral and bulbar conjunctiva.
Excessive submucosal fat is dissected away with fine scissors. The mucosa is washed and kept in a balanced salt solution-gentamicin solution. The oral mucosa is applied on the cornea whose epithelium is removed and sutured with Dexon 8-0. All blood clots are carefully removed. Antibiotic ointment is instilled and the lids closed. The dressing and a protective plastic shield are applied.
The second stage is performed after 2 months. Eye hypotony is obtained and general anaesthesia is performed. The colonised KP is removed from the lower lid. Under the operating microscope the excessive connective tissue that covers the optical cylinder is removed, the fixation of the optical part is tested, and the colonisation of the Dacron tissue is checked.
The cornea is partly exposed dissecting the oral mucosal graft from the temporal-superior sector to the centre.
Once the cornea is exposed the KP optical cylinder site is stained with a 4 mm circular optical zone marker for corneal refractive surgery. With a diamond knife three partial thickness radial incisions are performed in the 2, 6, and 10 o'clock meridians. The cornea is trephined with Franceschetti trephine, then the radial incisions are completed. The iris is drawn down in the 6 o'clock direction and, with lateral movements, is extirpated, followed by cryoextraction of the lens.
The KP optical cylinder is positioned and the colonised Dacron tissue and the radial incisions are sutured. The oral mucosa is sutured to cover the KP and trephined to allow the passage of the anterior optical part. In dry eyes, before the KP implantation in the eye, in order to protect the oral mucosa, the length of the palpebral fissure is reduced with a Blascovics lateral and a Streiff nasal tarsorrhaphy, leaving a central aperture for the optical cylinder.
Antibiotic ointment is instilled, and a protective plastic shield applied. In the follow up the position of the KP implant, tilt, and decentration were particularly observed. The Dacron tissue was also examined carefully for erosion through the surrounding tissues, loosening, aqueous leaks, and infection. Intraocular pressure was checked.
Postoperatively all the patients had an improved visual acuity and in particular 13 had a visual acuity of 0 4 or better. An improved visual acuity was maintained for more than 6 months in all the patients, for more than 1 year in 17, for more than 2 years in 15, and improved vision is still present in 13 patients. The commonest complication was in 10 cases when an oral mucosal necrosis of varying degree with or without partial exposure had to be repaired surgically with a new oral mucosal graft in order to prevent extrusion. Nine required no further surgery after KP insertion. Other complications after KP insertion were one anterior epithelial overgrowth that occurred 38 months postoperatively, two retroimplant membranes or deposits that occurred after 52 and 25 months, one retinal detachment that occurred after 13 months, three choroidal detachments that occurred in the first month after KP insertion and that spontaneously regressed, one endophthalmitis 19 months after KP insertion, two KP spontaneous extrusions that occurred in two 8intucci, Pintucci, Cecconi, Caiazza patients who were lost to follow up and who refused to have a new oral mucosal graft because of good visual acuity (see Table 1 ). Since 1789, several KPs have been developed and from the clinical results of a very large number of different implants it can be recognised that PMMA has been the most widely used material for optical cylinders and it has not been reported as a cause of failure.' 3 On the contrary, most complications are due to rigid supporting elements which are simply sutured and/or screwed to the cornea. In these devices the mechanical stress leads to inflammation with tissue melting and to the formation of empty spaces at the implant-eye interface. As a consequence, aqueous humour leakage, infections, and reparative epithelial and connective tissue proliferation may occur, with subsequent encapsulation, formation of retroprosthetic membranes, and KP extrusion.4 8 Contrary to what has been suggested by some authors,3 10 18 19 we do not graft the supporting flange in the corneal stroma thickness but we suture it on the corneal surface. In this way the colonised Dacron tissue plays a trophic and a mechanical role. It is important to underline that extremely thin and vascularised corneas may be treated successfully in this way too. The oral mucosa employed to cover the colonised Dacron flange shows best results probably because it is more vascularised and has a faster cellular turnover than skin, conjunctiva,20 and other tissues.
It must be stressed that the colonised Dacron tissue KP implant can be considered and behaves as an autotransplant placed between the cornea and the oral mucosal graft.
It heals, becoming biologically and mechanically fully integrated with the surrounding tissues, and also acts as a barrier to microbial contamination. It is, in fact, well known that biomaterials, as well as traumatised tissues, may be a pabulum for bacteria leading to infections typically associated with prosthetic devices. 2' 22 Infections occur in all kinds of implanted devices and are related to the biomaterials
